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ITS at Highway Rail Intersections
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Goals of the AWARD System

The AWARD system implemented in

San Antor'c is o new way of handing
iner~oda fraffic oroblems. Tre desigr of
the system is based vpon e following
goals:

m Provide ¢ successtul prookofconcept
for ITS @ kighway-rail “nersections
and ar architecture that can oe
expanded and implemented at

other ‘ocarors.

m P-ovide advance information on frain
crossings to TransGuide operators
emergency service p"oviders, and
‘ravelers.
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San Antonio’s AWARD System
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System Detuils

The AVWARD system uses acoustic vehicle
defectors and Doppler rada- 1o detect the
oresence and characteristics of a ‘rain.
The sensors are placed upsiream and
downsiream of the highwayail infersec-
tion. Data collected from the sensors are

Table 1. AWARD Sensor Comparison'

used to predict the fime and dusation of
‘ntersectior blockages. San Arfonio com-
pared several sensing technologies in
determining which types of sensors fo use.
Tabie 1 lists the advantages cnd disadvan-
lages o eacn.

Technigue Advantages Disadvantages

RF Tag Readers

teorcars ¢

of the sensor would be detectec by

a knowr distance cpart could
defermire train soeed.

Acoustic Vehicle Detectors Acoustic deleciors are in use as Veiocity detection required two
Trains envering the sensive ‘footprint’ | © norrinusive clternctive fo loo defectors a fixed disrance cpart at
g desecrors. each ‘ccation

acousicemissior. Two sensors located | Commercialy availabie systems ae | Speed can cnly be measured af
suitebie for outgoor use,

the front and rear of the trair,
Acceleration car orly be derived
from two velocty measurements.

ince variations in speed and
cceleration cannot be measured,
alcuatiors or length and crossing
ardval times wil be ‘roccurate,

Q w

O

i Field box installation requires
significant ansite celioration.

Speec is meastred by frequercy shif

of the reflected radc frequercy beam.. No Federal Communicatiors Ense ©
Commission [FCC) licerse s raquired modifcatiors to the sendarc designs.

for iow-power [shortrange) use.

oppler Ra adar guns cre readily avciiable due | Radar gurs Fave scme sensitiviry
Doppler Radar Radar g ik bie d Radar g en
to the law enforcement industry.

orollems with iow-speed objects, bur
s sensiivily Can oe overceme win

The Doppler tachrigue provides
direct speed meascrement,

Speec can be measured o mesides
of moving train cars.

ransGuide Mode! Depioyment nitiano

ey Ressach st 1998

o
N
e




Components fo measure speed, ength
acce'eration, and expected fime of anival
led cf three
grade cressirgs in San Anfonio. The sysfer
is iinked fo the AVWARD master computer
located o the TransGuide Cperations

ot the irtersection were insta

Center where the information is processed.
An existing varicble message s'gn or the
freewog,x is used to alert fravelers of the
anticipated delays ave o congestion anc
‘o report alternate route information,
Delcy ond routing irformaticn can alse
oe disseminated thcughn other advanced
traveler informarion SYS'Ems media such
as invehicle navigotion units, weo sites
or kiosks. ~igure 2 shows the concentua!
overv'ew of how the AWARD system works.

Figure 2. AWARD Conceptual Overview

Train is 1 mile away Train To Travelers
from R.R. crossings Speed Sensor HeAS A Information
i ? Services

N /7 Transguide

‘ Operations
Center (TOC
Variable
message sign and
lane contro?signds (LCS)

EMS is enroute to the hospital.
Transguide Sign warns driver not to
exit because o% very congested traffic
{use alternate route).
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Deployment and Operating Costs
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Table 2. AWARD Costs

Equipment Description Fixed Costs Annual Costs

Share of AWARD train sensors $55,164.00

e

. et £ 400 O
et ieor cosls $1.,C,‘J 42000

33% Share of AWARD/
Kiosk/In-Vehicle Navigaiion master computer $5.130.51

2070 Share of Sonhosss Beoerien Tt i
abor costs 560 000 .00

|
Ve DTN

Shere of AWARD sensor maintenance $2.752.71

o lines $3 5524

4% Snare of 25 TrensGuide personrel $20 665.00
47 Shars o solhaars nicirtenares ana ungradas $5 904,28

4% Share of hardwere ~aintenance and upgrades $933 .64

-
s D

350 784,57 | 53280804




System Usage

The second goal of the AVWARD system
was 1o provice acgvance information or
rain crossings 1o TransGuide operaters,
emergercy service oroviders, and fo e
ave’ng public. The system waos successil
asap \JL\[‘C"FOHCCD howaver, the services
orovided by AWARD were e'ther rof usec
o ~of nseded ot this time,

Information from t he AWARD system was

successh\?v refove TransGuide cperaiors
who control the freeway variab e message
signs. A ud, Was o e?o Ted 1o d@@rmwrv*

<

e effects of Thc, NARD system's fran
informatior on fratfic patterns at one Q§ e

H ree locations w%eﬂ AWNARD was
eoloyed. The stuay used fielc interviews

to determire the effects of the sysier on

triofic operations for this ‘ocation.
ﬁ\/‘x'C‘“scapic simulation models were also
used 1o determine the effectiveness of
informatior reayed through varicble mes
soge signs on reducing vehicle celay on
freeway and access roacs near t1e
Grace Cross ngs.

The results of the fiela terviews show

trar the presence of  train at his loccton
rarely causes traffic to spil out onto e
Feaway lanes. The syster was used fo
warn motoris's of very unusual activities
more C{M than o warn of raffc delays
caused by trairs. At this locaton, trere are

“yp'cu, n\y wwo or three frains © 0ssirg
in any giver day and they mostly pass
‘hreugh the infersection during o?*,/\,aw

De”iods Tre'ns typically «ake 3 to 7 mindtes

o cross the exit rarps. While vehice
can be as high as 10 minutes, the queves
of vehicles that form during the tam

passage 1

v spill onfo he freeway lane:.

gEle der»n‘mme ‘he mpac: of ne
The res.ts of the simuicr

" OCCOrde
wat A

The mode predictec tnor rotic

aUeUSs O w\g or ke
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Potential Benefits from the AWARD System

Researchers determined that there was
no compeling need for the use cf the

posiing Tain crossing warmings s socn as
they occur instead of waitirg for a queve to

variable message sign comoenen: of e spifl onto the freeway.
AWARD system at the locction. However
futtre ratfic petterns may create such a
need, and the sysfem components wou d
be in piace in the event that large
increases in traffic volumes occur. In order
fo determine the situations under which
AWARD would be beneficial, additonal
modeling was performed assuming
increases in Iraffic demand ard a ~ore
aggressive use of the variaole message
s'gns. Higher traffic demands may oe a

Assuming a growth of 25 percert 'n
vehicle m'les rave ed and average tain
crossirg time of & minutes, a series of
smulation runs was conaucted to determine
fravel ime savirgs based on a varisty of
levels of driver compliance with variable
messcge sigrs. The system-wide resulis of
these simulatens are preserted in Figure 3,
ard *he resulis for the drivers most a'fected
oy the system are shown in F'gure 4.
These considered most affectea are drivers

function of overal traffc growth in San ‘ ‘ e
Anonio or large, temporary increases '”'mj_ cre raversing e neteTK &C,m orgm
destiration pairs -6 1-11. and 1-12 in

caused by special events. Aggressive use _ .
Fgure 5.

of the variaole message signs woud enfa’

Figure 3. Travel Time Impacts of AWARD for Al Vehicles in Network
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e penefite can be achieved by
WARD system: however he
cererits cre highly #@pmdem on mne

el fir
Ln\fv* } e A

cegree or driver compliance to -

ooe message signs. For exa \e

> assumption of a 10 percent diiver

compliarce rate rasuled in a small tave

Tuble 3. System-Leve! Impact of AWARD under Certain Conditions
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Figure 5 AWARD Simulation Network
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Lessons Learned

The AWARD project has demonstrated
that it is technically and institutionally
feasible to deploy an integrated highway-
rail traveler information system. Not only
does the system function as designec
but it was also built in a manner that was
ror-intrusive 1o the railroads. This atter
chievement assisted in the rapid, ondime
deployment of the sysfern.

As deployed, the AWARD system is
unlikely to have a substantial impact on
San Antonio at this time. As the analysis
incicated, the curren' combination of frain
deloys and traffic derrands is oo low to
offset tne increased travel cosfs of rerouting.
Consequently, the system has rarely
been used.

However, with future growth the system
may offer benefits. Assuming a 25 percen
ircrease in demand cnd e cdootion of
C more aggressive oparating sirategy

-eductions in system fraver time scvings
cs large as 9.2 percent were predicted
lor o tyoical tain crossing event and @
20 percent comp ‘ance with the variable

rmessage signs.

These benefits are sensitive to driver
compliance. If the compoliance rate drops
o 10 percert, -her the system travel fme
benefits are ost ertirely. Conversely, i+
compiance were to ‘incease 1o 45 percent,
inen the system travel fime savings would

nearly double to 19 2 percert, However
it ‘emairs fo oe seen whether such rates

can be acnieved in the fiele.






ITS Web Resources

ITS Joint Program Office:
www.ifs.dot.gov

ITS Cooperative Deployment Network:
www.nawgits.com/icdn. html

ITS Electronic Document Library (EDL):
www. its.dot.gov/itsweb/welcome.him

ITS Professional Capacity Building Program:

www.pcb.its.dot.gov

Federal Transit Administration
Transit ITS Program:
www.fta.dot.gov/research/fleet/its/its.htm

Intelligent
Transportation
Systems
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U.S. Department of Transportation
400 7th Street, SW
Washington, DC 20590
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